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General considerations
Toluene and diethylether were dried over sodium according standard procedures before usage. All reactions for the ligand synthesis and Suzuki-Miyaura reactions were carried out under an atmosphere of nitrogen in flame or oven-dried glassware.
Flash-chromatography was performed with silica gel 60 (0.040-0.063 mm). Nuclear magnetic resonance (NMR) spectra were obtained with a Bruker Avance 400 and Bruker Avance III 600 MHz.
1 H NMR spectra were recorded at 400 MHz or 600 MHz.
13 C NMR spectra were recorded at 100 MHz or 150 MHz, with the solvent peak or tetramethylsilane used as the internal reference. Commercially available aryl chlorides, bromides, iodides and boronic acids were purchased and used as received.
Multiplicities are described by using the following abbreviations: s = singlet, d = doublet, t = triplet, q = quartet, sept = septet and m = multiplet. FT-IR spectra were obtained on a Bruker Vektor 22 in the range of 400 to 4000 cm 
Preparation of Perchloro-(3,4-dimethylenecyclobutene) 2:
This compound was prepared according to a literature procedure. 
Preparation of Precursor 3:
S 3
To a stirring solution of 0.85 g (3 mmol) of perchloro-(3,4-dimethylenecyclobutene) 2 in DCB was added 0.82 g (10 mmol) of 1- 
Reaction Optimization:
For optimizing the reaction conditions we selected 4-bromotoluene and phenylboronic acid as a reference reaction.
Initially, the effects of solvents were investigated. Polar solvents such as DMF and dioxane were inefficient for this catalytic system. Isopropanol and THF were used, but the yields were only moderate. Subsequently, the effect of the base was tested. After screening many different bases, the best combination as identified to be NaOtBu in toluene. K 2 CO 3 , Na 2 CO 3 and Et 3 N were completely inefficient for this reaction. CsF had only a moderate effect. Then, the ratio of the ligand concentration with respect to the Pd salt (L:Pd ratio) was changed, but no positive effect was observed. The temperature was also varied. The following table summarizes our results. A flame-dried two-necked flask was charged with the salt 3, arylboronic acid, Pd(OAc) 2 , and base, capped with a rubber septum, and then evacuated and refilled with nitrogen. The aryl halide or triflate and toluene were added sequentially via a syringe. Aryl halides and triflates which were solids at room temperature were added during the initial charge, prior to the evacuation. The reaction mixture was stirred at room temperature for the indicated period of time. Then, filtration and column chromatography gave the corresponding products. 
4-Methyl-biphenyl (
2-Amino-biphenyl (Table 1, entry 4):
A mixture of phenylboronic acid (146.5 mg, 1.20 mmol), 2-iodoaniline (219 mg, 1.0 mmol), NaOtBu (163.5 mg, 1.7 mmol), 1 mol% of Pd (OAc) 
2-(2,6-Dimethylphenyl)thiophene (Table 1, entry 5):
A mixture of 2,6-dimethylphenylboronic acid (180 mg, 1.20 mmol), 2-iodothiophene (210 mg, 1.0 mmol), NaOtBu (163.5 mg, 1.7 mmol), 1 mol% of Pd(OAc) 2 (2.5 mg, 0.01 mmol), and 3 (5.6 mg, 0.01 mmol) in toluene (5 mL) was stirred. 
3-Methoxy-4'-methylbiphenyl (Table 1, entry 8):
A mixture of 3-methoxy phenyl boronic acid (182.4 mg, 1.20 mmol), p-tolyl trifluoromethane sulfonate (240.2 mg, 1.0 mmol), NaOtBu (163.5 mg, 1.7 mmol), 2 mol% of Pd(OAc) 2 (5 mg, 0.02 mmol), and 3 (11.2 mg, 0.02 mmol) in toluene (5 mL) was stirred at room temperature for 120 min. The reaction mixture was diluted with petroleum ether (10 mL), filtered through a thin pad of silica gel and concentrated under reduced pressure. The crude material was purified by flash chromatography on silica gel (petroleum ether) to provide 175 mg (88%) of a the title compound as light yellow oil.
1
H NMR (400 MHz, CDCl 3 )  7.47 (d, J = 7.9 Hz, 2H), 7.33 (t, J = 7.9 Hz, 1H), 7.23 (d, J = 7.9 Hz, 2H), 7.15 (d, J = 7.9, 1H), 7.12-7-10 (m, 1H), 6.87 (dd, J = 7.9, 2.0 Hz, 1H), 3.83 (s, 3H), 2.38 (s, 3H) ppm; 13 C NMR (100 MHz, CDCl 3 )  159. 8, 142.6, 138.1, 137.1, 129.6, 129.4, 126.9, 119.4, 112.6, 112.3, 55.2, 21.0 ppm; IR (NaCl): 3031, 2932 , 1610 , 1475 , 1296 , 1172 , 1030 
General Procedure for the Suzuki-Miyaura Coupling Reactions of Aryl Bromides and Chlorides with Aryl Boronic Acids to Sterically Hindered Biaryls:
A flame-dried two-necked flask was charged with salt 3, arylboronic acid, Pd(OAc) 2 , and base, capped with a rubber septum, and then evacuated and backfilled with nitrogen. To the flask was sequentially added aryl halide and toluene via a syringe (aryl halides which were solids at room temperature were added during the initial charge, prior to evacuation/backfill) and then the S 7 reaction mixture was stirred at the mentioned temperature for the indicated period of time. Then, filtration and column chromatography gave the corresponding product.
2,4,6,2´,6´-Pentamethylbiphenyl (Table 2, entry 1):
A two necked dry flask equipped with a stirring bar was charged with 2,4,6-trimethylphenylboronic acid (1.2 mmol, 196.8 mg), NaOtBu (2 mmol, 192.2 mg), salt 3 (0.02 mmol, 11.2 mg), and Pd(OAc) 2 (0.02 mmol, 5 mg), and was purged with nitrogen three times. 2,6-Dimethylbromobenzene (1 mmol, 185 mg) in toluene (5.0 mL) was then added via syringe and the reaction was stirred at 60 o C for 3.5 h. After this time, petroleum ether was added (5 mL) and the mixture was filtered through a plug of celite. The solvent was then evaporated and the residue was purified by flash column chromatography. A colorless oil was obtained in 87% 
2,4,6,2´,6´-Pentamethylbiphenyl (Table 2, entry 2):
A mixture of 2,6-dimethylphenylboronic acid (180 mg, 1.20 mmol), 2-chloromesitylene (154.6 mg, 1.0 mmol), NaOtBu (2 mmol, 192.2 mg), 2 mol% of Pd(OAc) 2 (5 mg, 0.02 mmol), and 3 (11.2 mg, 0.02 mmol) in toluene (5 mL) was charged in a flask. After 4 h stirring at 90 o C and column chromatography, 177 mg (79%) of title compound was obtained as a colorless oil. All data were identical to those above (entry 1).
1-(2,6-Dimethylphenyl)-2-methylnaphthalene (Table 2, entry 3):
A mixture of 2,6-dimethylphenylboronic acid (180 mg, 1.20 mmol), 1-bromo-2-methylnaphthalene (221 mg, 1.0 mmol), NaOtBu 136.4, 132.7, 132.3, 131.9, 128.6, 127.9, 127.3, 127.3, 127.0, 126.1, 125.0, 124.9, 20.0, 19.9 
1-(2´,4´,6´-Trimethylbiphenyl-3-yl)ethanone (Table 2, entry 4):
A mixture of 2,4,6-trimethylphenylboronic acid (196.8 mg, 1.20 mmol), 1-(2-chlorophenyl) ethanone (154.6 mg, 1.0 mmol), NaOtBu (163.5 mg, 1.7 mmol), 2 mol% of Pd(OAc) 2 (5 mg, 0.02 mmol), and 3 (11.2 mg, 0.02 mmol) in toluene (5 mL) was 145.6, 137.8, 137.3, 137.0, 135.8, 134.1, 129.3, 128.8, 128.2, 126.5, 26.7, 21.0, 20.7 
1-(2,4,6-Trimethylphenyl)naphthalene (Table 2, entry 6):
A mixture of 2,4,6-trimethylphenylboronic acid (197 mg, 1.20 mmol), 1-chloronaphthalene (162.6 mg, 1.0 mmol), NaOtBu (2 mmol, 192.2 mg), 2 mol% of Pd(OAc) 2 (5 mg, 0.02 mmol), and 3 (11.2 mg, 0.02 mmol) in toluene (5 mL) was charged in a flask. 5, 136.9, 133.5, 132.9, 128.3, 128.1, 128.1, 127.9, 127.8, 126.6, 126.0, 125.8, 125.7, 125.4, 21.1, 20 2,4,6-Triisopropyl-2'-isopropoxybiphenyl (Table 2, (d, J = 7.0 Hz, 6H), 1.13-1.01 (m, 18H) ppm; 13 C NMR (100 MHz, CDCl 3 ) δ 155. 3, 147.1, 146.5, 133.3, 131.8, 130.4, 127.6, 120.0, 119.6, 112.8, 69.1, 34.2, 30.5, 24.5, 24.1, 21.9 151. 6, 141.9, 141.2, 135.8, 132.6, 132.5, 130.2, 128.3, 125.6, 116.1, 34.3, 30.4, 21.2, 20.5 ppm; IR (KBr): 3075, 3015, 2964 , 2843 , 1574 , 1523 , 1422 , 1124 ; 4, 148.1, 134.1, 132.8, 130.4, 128.9, 127.4, 126.4, 118.3, 112.9, 54.4, 32.5, 28.6, 19.6 ppm; IR (KBr): 3103, 3034, 2974 , 2863 , 1602 , 1572 , 1478 , 1201 , 1115 7, 132.1, 131.6, 130.5 (overlapping signals), 128.7, 128.6, 127.9, 127.8, 126.6, 126.3, 126.2, 126.1, 125.7, 125.2, 124.9, 20 
